Abstract: Due to low cost, light weight and corrosion resistant features, polymer heat 8 exchangers have been extensively studied by researchers with the aim to replace metallic heat 9 exchangers in a wide range of applications. Although the thermal conductivity of polymer 10 material is generally lower than the metallic counterparts, the large specific surface area 11 provided by the polymer hollow fibre heat exchanger (PHFHE) offers the same or even better 
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Heat transfer area (m 2 ) 
Where subscript t denotes tube side and s denotes shell side.
149
The overall heat transfer coefficient U, can be given by:
Where Q is an average heat transfer rate value between two fluids;
152
A is the heat transfer area (for hollow fibre heat exchanger, A is the total inside surface area
153
of the hollow fibres);
154
∆ is the logarithmic mean temperature difference (LMTD), and is defined as:
Eq. (3)
156
Here ∆T1 and ∆T2 are the temperature differences between two fluids at each end of a 157 heat exchanger. In our case, for counter-flow heat exchanger
The heat exchanger effectiveness ε, number of transfer unit (NTU) and the height of transfer Where is the flow resistance, also known as friction factor;
193
ΔP is the pressure drop of the tube side for PHFHE;
194
ρ is the density of the water.
195
The shell side and tube side Reynolds number are calculated using following equation:
Where, D is fiber inside/outside diameter for tube/shell side Reynolds number; Figure 2 . A 10 kW electric heater which could provide hot water up to 80̊ C, was 227 used to provide hot water for the PHFHE module. Each time before starting the test, the 228 heater was pre-setted to the required testing hot water condition. As soon as the hot water 229 temperature reached the desired testing value, the test was ready to start. In order to remove 230 any particulate matter and avoid blocking the hollow fibres, two micro filters (5 µm) for both 231 shell and tube sides were introduced before hot water and cooling water entering into the 232 PHFHE. The hot water feed was then introduced to the shell side of the PHFHE module from The experimental procedures applied for the tests are as following: Firstly the hot water flow 241 rate was maintained at a fixed value, while the cooling water flow rates were varied from 0.2- 
Results and Discussion

251
In order to obtain the overall heat transfer coefficients, the heat transfer rate Q should be We select some typical testing data for the heat transfer measurement of PHFHE and 275 summarize them in Table 2 . These includes the hot water and cooling water inlet and outlet 276 temperature, the mass flow rate of the two streams, the calculated total heat transfer rate, and 277 the overall heat transfer coefficient, the heat exchanger effectiveness, the number of transfer to better overall heat transfer coefficient when the shell side linear velocity is at fixed value.
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For instance, for shell side linear velocity at 6794cm/min, the overall heat transfer coefficient rating of the PHFHE device is rather important. In order to achieve higher effectiveness and 347 better thermal performance, the rating of PHFHE device should be performed properly. Re,t=207
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Re,t=52 we can see that the change of fibre numbers plays more dominant role on the overall heat 371 transfer coefficients. Therefore, the increase of fibre number will lead to the decrease of 372 overall U value. This is also the reason as U value deceases when the fibre number increases 373 with the variations of tube side Reynolds number, as shown in Figure 12 .
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Inspection of Figure 9 -11 further reveals an interesting phenomenon: at lower shell side flow 375 rate, the heat transfer rate stays very close for N=200 and N=100, while there is a much Re,t=207
Re,t=52
transfer rate for N=200 and N=400 are approaching each other, while there is a big gap 381 between N=100 and N=200. Hence, when we design the PHFHE device, the fibre numbers 
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The uncertainty analysis of the experimental results shown in Figure 17 is performed using and results are presented in Figure 15 . We also plot two curves showing the deviations of ±5% 469 from the experimental obtained results. We can find that, in general, the simulation results
470
fall in good agreement with the experimental data, with differences less than 5%. 
